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(57) Abstract 

A phase-changing recording medium having a barrier layer made of a material 
represented by Ge-N or Ge-N-O provided between a recording layer and a dielectric 
protective layer to prevent chemical reaction or atom diffusion between the two layers 
The barrier material also serves as a protective layer. This makes it possible to greatly 
suppress deterioration in the reflection factor and in the signal amplitude that is caused in 
the conventional phase-changing optical data recording medium and, hence, to increase 
the number or rewrites. 
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Si. Sb. Sn. Ta, Te. Ti, V. W. Yb. Zn, Z r 

E&S^ifilt^^Ag, In, Sb, T e <E> 3 7G7i><b/&5i§-8-K:tt, # 
II^Ag-N- (0) , Sb-N- (O) , In-N- (CO , Te 

- N - (O) fc^iMiwtvbWK^Mi: It, ^iliAg-Sb- 
N — (O) ^iti;^^^*)^^ !B®lOifi)t^#Te-S i 

— G e Tfc*Ut\ Si-N- (O) , Ge-N- (O) , T e — N — ( 
O) *> Z^^-XZ.iXbnffi&m&V* t LXWytttG e - S i -N- (O) 
ft Z> Z k t>fl1&-?*>Z>. Ge-N^Ge-N-OCCr^AlW EsJto 

# tele til fr*:'< y 7-iSrMt5: £ <a-5IIE/.£5a5£&#asjEi6So*L. 

C r &&(Drt:t> «9 I- A u , Al, Ag, Pd, Ni, Cr, Ta, Ti, 
Si, Co2f&. ^.KiLtinztxbZ^-* k-tb'k&k LTffiv^ r 
t^ft 5. «SJiliAu-C r, Au-Co, A 1 — T a , Al-Ti, 
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Ag-Cr, Ni-Cr, Au-Pd^»iLV\ 
K#Lfc3A-3H^ i4I^Lfc4A-4H^5|:, 

«fc«^Tt> (3C) W«03»**f|«r fc*s-e*fc. 

fcu-c, T«ofRs«^« (3D), ±m*>*mm±* ( 3E ) , 

(3F) K*«LTt»H«o»*t.» a - 2:iST# , fc y^ 

Tfc5Ge-NttliGe-N-0«:^Witr^$li^ £ *>» 

*fcfi<H3 0«m:,i, <y7 .| C:tttG e-N£/cl*G e 
-N-0«) RI*»5«tt«»Ji4^«:«r/<y T - WW ( - . 

-CttGe-NSfcttGe-N-O/l) (3G) * % fi»fc* 

MttMl2±#Hy 7 -#» (Ge-NitfJGe-N-OS) 
H/ ^ StU »T-Ji (Ge-NJfcftGe-N- 

ZOmitlZK. ±(BI?r t ^tGe-N*fcliGe-N-OS^-i8t 
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(D4te, HI 3 A>k£#tJI&$l <0 iofc«^TJ)oT > i 4 A - 4 H 11 
HI 3 A — 3 HlC*t/&LTV»<b 0 $.tz. g] 4 ICtf L^«^{CfcV>T, 

*_«:S i, Ge^iiit^^^Hfc^) 2» f> ft 5 ¥38 W <0 SJH® 

ft**, 03, 0 4 Tli> SJ:S fc;*--y<=a — h/g 6 fife 

/<'J7- ®8-C$)5Ge-N*^{iGe-N-Ojg»i x 1f-< ^ /UttfE 
8iJtf>*l.6A» <bl±, /<U7-I-CJ)5Ge-N*fcliGe-N- 

znn. mmi&\- u-*?— %m*mtt 1x7^^7 t ^<b-rsi?Kjc*5t> 
ttbns. -r#fc>^, y T—m\z. x ^x&mmt*h , zim.m^<om>=?- 
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ttt5O«My7-iT*5G.-N*fc|lG.-N-0itt % E>« 

Oftfetf, ^T-imc-NUttG.-N-OItt, 12^ 
3«>««l«OiBK:Klt6*a«»J|ltt-c*6. i*r*ifcH!r J; , eM(0 
MfcGe-N*fcllG.-N-0|H«t5fc, iE2o«^, 

<*1> tt. E13A-3H. 4A-4Hl:^ t5 JiM^LT^ 

U £Ji*f*RU *-/< 3 -M ttl) CT*LTV^. * *<S«jg © * x t 
^y7^T*5Ge-N$fe|iGe-N-OI^t 5J g ttl)L(G 

ft^y7-MUT, Ge-N, Ge-N-OfJ 
»*****V*G e -Nlf^OiiiWttG e THUS* 3 5 ~ 

ft)H«OH 9 I UiaKfcv.t G , #Eii* fc«A U, ^tott^ 
**ttl^ttT**a**|#*,ofc, 1Z«G e egfittG e -N**ia 



26 

0J;ttfG e &&tf>£iS*5ISKi:. gJ#Ttt 3 5 %~ 6 0 % "C 5 <D K*f 
It, iffli40%-90% (SiL<tt40%~65%) "Cko/i. 

ffim}*m-tkft-emi$. u«t 9 t -rs^-g-ictt, g e 4 0 %a><b 6 

5 < s 3 5 % ~ 9 0 % (a* l < n 3 5 %~ 6 5 %) tjs^t^j 
*mi&m.t s *. *>„ 6 5 %- 9 0 %<^«5ia-cnif-'f ^A-tefig ic 

&S?£^trG e - N - O^<0l§-&W:WT<Z> «fc 2 -e$>5„ Ge-N-O 

&mm g etN t oto^^na^fett, g e - n -oo> = 7imi$. 

«r*ti5 WH^/'f7^7A|C/TtJ;9l:s Al, B1~B5, CI 
~C5, D1-D5, E1-E5, F1~F5, G1-G5, H1~H 

B2 (Ge89.7N 9.8O0.5) . B3 (Ge86.6N 6. 70 6.7) % B4 
(G e 83. 4N 3. 3013. 3) 

C2 (G e 64. 4N33. 80 1. 8) , C3 ( G e 58. 8N 20. 60 20. 6) „ C4 
(G e 53. 9N9.2036.9) 

D2 (G e 59. 5N38. 502. 0) . D3 (G e 53. 8N23. 1023. 1) % D4 
(G e 48. 8N10. 2041. 0) 

E2 (G e 49. 6N47. 902.5) , E3 ( G e 45. 4N 27. 30 27. 3) , E4 
(G e 42. 3N11. 5046. 2) 

F2 (G e 42. 4N54. 702. 9) , F3 ( G e 38. 4N 30. 80 30. 8) , F4 
(G e 35. 5N12. 9051. 6) 

G2 (G e 34. 8N62. 0O3. 2) „ G3 ( G e 32. 6N 33. 70 33. 7) , G4 
(G e 31. IN 13. 8Q55. 1) I*. 
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Kftj&Bl ( G e 90. ON 10. 0) £ «*£ B 5 ( G e 80. 0O20. 0) * 
HI, B1-B5, 

MC1 (Ge65.0N35.0) M| C 5 (G e 50. OOSO. 0) 
C 1 - c 5. 

MjftDl (Ge60.0N40.0) fc ffi WD5 ( G e 45. 00 55. 0) fc * 
*§.4i*aj5JtUU D1-D5, 

;j*El (GeSO.ONSO.O) £ i^E5 ( G e 40. 00 60. 0) fcft 
E1-E5, 



MAF1 (Ge42.9N57.1) t F 5 ( G e 33. 3 O 66. 7) £ * 
*&.£j|fij£liU F1-F5, 

iiS^Gl (Ge35.0N65.0) fc MAG 5 ( G e 30. 0O 70. 0) fc* 

gi-g5, 

MAA1 (GelOO) i.MlH2 (N95.0O 5.0) * * 

ai-h2, 

MAAl (GelOO) fc MAH 3 (N50.0O50.0) t* 
A 1 -H 3 

MAA1 (GelOO) t UAAH4 (N20.0O80.0) £* 
*$£K/£JgK A 1 -H 4 



Ge-N-OSlCfeltiGetNiO©?^^,!, G 

e -N-0© = 5EM***IB5© = A*r.rT*r? Afc*,v*T, 4 o 
MAB1 ' B4 ' G4 ' G 1 "CffiitlfctSfflrt^^^fi L^V-» 0 -<DK® 
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I*. ia^ra-5fc<oiS5gu::fci^-c, g e m+tttzmmKm^-rzTijt&mt'h 
$ < /.c «9 , o g e mg.<om\<*mi8.i$.*-emm-r z> t &-e%tz B & 

ftoT. HtIjieo*afiSc®«cB 1 - B 4 - G 4 - G 1 O^-Cfco T IE 

OfttfAD 1, D4, G4, G 1 -Cffl*ix^J|afife^«t^»* L < , SB» 

Jbl£4 -0<nm.J&&B 1 , B4, F4, F 1 -Cit K5ffifilc{S« 
(SJKIICI, C4, F4, F 1 ) AUtlffi L^ofc, 
iSafiSc^B l-B4iHGe &&&& < 15»JS— <£>G e Uji^ 

feofc. mizmi&mG i-G4j;nGe # ^ -rg* tm* 

^#*#fi§-cBi *) ii£ixSKm-^S3ids#< ft 5 cot, iP- 
aq wfcoi&fc: fa Ek® t <o^m{znm^n,x g e -n-o(*sj§ tvzmm t 

X t>G e -N-OiS^JI&IS&JI £>'>/.£< t WffiOO® ICfiS ^/itSfiJtT' 

(®#r30 lC^t)-er-Cjl-^^ «b a?"C£ 5. G e s N « — G 

e O 2 3feafiS:^<^^'&i-<i> &3£Ja#T* n 4- i k £>HSB n , kHGe 
3N4(HICJ: Z>\Zi?*ff < ft 9 , G e O 2(B!l l£ «fc 5 15 <b* 'h £ < U ti 

ox. ^i^n, k &&mt£m-Sr\z\i.m.m<Dg>\,^m.f£. /j^$v^ n . ka* 



WO 97/34298 PCT/JP97/00729 

29 

_hi& Lytmfife^B 1 , B4, G4, G 1 Tffl * H tz Mj&tSS f*l (jjflfift 
,SB1. B4, CI, C4, G4, G 1 |C*D tl X M x. I* G e 35N 300 35, 
Ge37N18045, Ge40N55O5) Ttt, SJf ftUtt t *-f * /H£ft £ 

'>/il^«Bl-B3-G3-Gl (ilflfifc^Bl, B3, G3, Gl|; 

«*.«G e40N40O20, Ge42N5305, Ge35N35O30) Ttt, 

& » ^ «ftsg l m m * mm t ^ ^„ 

M»fto«v«ttift. WiWiA 1 - H2 J; 9 ^%^<7)/>^ 

3 J; 5 fcUMiAi-H2J:nSI5IIW'>/£Hfl 
/£T*>oTt>, Ge-N- (O) i©1^5 3 0 o n mgSffcJltfH 

Ge-NSfcliGe-N-Ol^yr-ii: Lti8fflt5»^|:ii, 

tt) 1 nmWlTifeir iriS&^T, L < f± 2 

nm^±, £ P>Jca* L< 1*5 nm^l^I^Tibofc. 1 n m «fc ») & 
<<65i:tt«tr»«t5»*aittTLfc. Sfc, 2 nmt 5 nmOi^ 
tt/<7-K#tS»Mt*ot. 2nmJ:n5 nmO^^H^r; 
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Ge-N*fcliGe - N - O Jg k UTffl^5»^li, /<!)7 

— x *) t>, mi<^m&Mj8.-t z&mfrh 5„ ii # » ft ^ * * 

li, ^Sg(*^m^^>/KJ9 t LTIi^rV^if 3 0 0 n m d^JEfcT # ixfi-h 
&oT, G e - NifcliG e - N- O {&f£J§ £> j|ft@ t> 3 0 0 
n mifi^^-e^igffl £ix<5 tf* , Ge-N*/cttGe-N-OBg-CW:i:< 

y ? m. <d m&w i 1 ft Bat® £ # o -c v^ x , rn.rn.rn vw*.*^ yf-i 2 
uxasEmas 1 3 * fciiisraifcmai 1 4 ic^jgE^nx 

®K J: 5DC^/<y ^ !) is ? £ * i$ & & « K i5RF^A^!ly^ 
W^-fixk^TiJiE k -ryfV^ElliSl 5 li , ^ y * ft > fcT 

M?E¥S 1 1 Wj&g&Uiti, 7k<fc$§&3fc*a*: 4 oofiS l 6 , 17, 18, 
19 (fill 8, 1 9JiEI^^i&) tfS&ttTfc 5. 1 6, 17, 

is, i 9 tt, mmKmmft 4 4 a* ism b kx m&fr bt&mz nx z> 
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ttt>iZ. ^yf2 0, 21. 22. 2 3 (ffiL 2 2, 2 3|J@if 

^^*#lfcG.-Sb-Te^.^ h45 , ZnS-S iO 
2 (S i 02 : 2 0Wo) * h 4 6. Al-Ci (C r : 

3^*%) #^^4 7, C.W, h 48#thf*loyy 
^HtV^MihT^, ^-^hlililOOmm, J? 
£ emmaRttttofca* L fc. * Ac, 1 6 . 17, l 8 . 19* 

<B*mr«) »*ms*. X },*TXi> % ********* 

XSJffi i<o«fctt#*p2 4#ttttT*,9, :o W a2 4i:Ef 

2 7«t^T^, ®*H3IE®2 7 0045^2 8Kfi. 

3 3. 3 4 . 3 5 . ^3 6, 3 7. 3 8, 3 9 HlT > 
AlM ^ 40 « Kr^#^41. 0^^^42, N.*f 

*6!* (*J;i«:Ar +N,) . ^^02^^^ m (f( 
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A*. ig«?fe^lr%St5 t-^W^{iN2^^^»* LV> 0 Ge-N- 
Oiifl£tii^l-»> N t O £(I]B#lC-£tf t Lt, N20, NO, 

^i- e ::tl4/<'J7-iHt, Ge-Nl*fcliGe-N-Ollr 
V>i^ttG e - N, G e - N - O tf> «g "C $> £ ) „ 

ALtlESffirt^lmTo r r t L, X W * * 2 9 «r 

^ai^-^ y VIC U, ZnS-S iO^-^? hfe® 4 

6, 1 7-CRF»««rBB^^-*fc„ 5 0 0W©/<7--C5»Ky 
•y^fcfTV^ i&mA 5 2c£ Lfc&K V^ y * — 3 0 £r IHJ t , ( 
*nm<r>l%mX'temm L*L«fc ?i:9 1nm$fcll8 6nm) (7)ZnS- 
S i O zf&tmtii 1 _tKH*«$i£fc8U 5/t^-30«rU!C, ZnS- 

s i 0 2<o«him 2 zmh? v ?U7 *mz-izmm. 1 -bic^^ufc. 

0 - B T o r r I^Lfcf, W8L*-< ^sOV?*®.*) x ^&fiA r # * £ 
N,^^^5 0 %-5o<Oi<l'&-CigA £i£ $r20mTorr£Ufc o & 
Id, Ge* — y-y hgi4 8, 1 9 1?RF»g5r§3^$t, 5ftffl<Dzf 
]) y 9 <D'&. v--t2/^-30*HB#500 W^^^-TSfStt^^ 

y^fcfrV^ 5EI5if©Z n S-S i O 2&m Jg 2 <D ± \C m feW- £ (*^#5 
<D7i2fi§"CliJiui£ Lfci?l^5 nmtfcinOnm) CD G e — N £r±^c# 
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flsilttTOl-CfcBiftOTK§!tt1f*t6) . Ge-N-O^ 
it6/q7-llr»*t5»*|:ii, ±Cffa-C. Ar^tN2^ 
tr 5 0 %^Jo©«*-c ^A^-^fi;^ 9 ^g,* A r if X N2* x fc o 
2***4 9. 5 o/o, 4 9. 5%, lK^ooffiAJtT^ALfc*©** 

-CI*, #A*f*£A r tN/*#£^ti»#x 

Ge-M^G.-N-OiOMtt, (AES 
> , ^^-K^** . x^^y^fc (RBS) 

M«^x^m» (i cp) «m*b*tn*t*^ai 

1*-C*>9. CO^oartttt*lfhGe44N56, G e 40N40O20"C 
G,-Sb-Te^,Ml46, HfDCmMife 

r r LT 1 0 0W»/<^ W || (***OWCtttt« 
^ l:20nm) ft ofc. M^fcCM 

±«0«M4(02nS-S iO.lt, SK 1 S B *> T «Uf*i** 
m) Kl**Lfc. Al -Cr^y, h4 7 * 2 m T o r r *> 
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A r ^laSt^-C. 3 0 0WO^7--?DC^/<*/H, A 1 — C r -a4k 
m* Z.fri>m7£<Dm.£ (^Mm<DM1IBXltmmLti «fc 9i:i5 0nm) 

t^^^i: It, e £ * — V y V t A r ;tf * t mm X * <D m 

&SG e "CUft < , Ge-Nft^* (Ge3N4^»t LVO «r^-y 
9 Si fc* VM*G e - Oik-Sto (GeO, GeO2i50iLV> 

9 Si5^-r -5^&. fc-SVM* G e -N-Oib^«5 (IPJtliG e jN, t G e 
0,^G e O £ <Oj|^«) * * — ? v Y h \^X%13 7. tmm&<ats# X t 

c*«>*i*4ija s '< y t — m 8 t f^s^ix5i&-&. cn^o^F a* 

«lfc^*^S^>fi«9««tt 1 0 a t %mg.£LT t-r Z> 
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e ^^te^iiTfc^ti*, Ge-Te-Sb^^-y y ^| l , t( G 
e - S b - T e -N-^G e - S b - T e - N - O &tej$.-t 5 - t #HJ|g 

^ffV>, G e - S b -T e - N**@frs£©ff Lfcfc, ;* y * 

#nArUtGe-S b - T e IB®® & * ± ^ 9 iz £ v> 

©4§-&fciiN2#jE£:giE{fcL, 3 K «t/< y T-jl& 

«tilH3Eoj:5 fclE»Ji 3 ©_tffi{c©^< y r-M^^e> 
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G e - S b - T e 12&JI & ffl 6 % <om&L7tm ~Q 5 

Te^sb <E>mt^-^&<t^£'< y r-^-^^ae-e^ t>o tLti 

ffl-T -5 r £ ^^TibS - t #fc>7&>o*:. CO^^Ultt, ^iTe&t; 
S b fc^—y y h**fcf t L, Te-N, Te-N-O&tfSb-N, 

t>Ge -n-o*u: 9 c o£. ^ n e> mit^-^mmtm & m 

v*yt/< y r — m-^vkmrn »*, tfj;LtfiitJx£<£>G e - n - o ^ #j ^ u fc £ 5 

5o 0ilx.lt\ ^m#{fct$Ji<E>ti*/&7C& (0!l;tl;J:Z n -N. Zn-N-O 

3 C £ ri*^*Jl-C£ £>„ G e - Ni/if)t;i:G e - N- OilJG e 5:^* 
/it^ I n-Sb-Te^Ag-I n-Sb-Te ^ «| OSSS**** & V* 
Z> m-Bt *5 v^ x t> *T3b "C £> o fc. 

i — if j»#ttc «fc 9 fr^o fed*, ^n^O^Sfc, m x.\*y =7 y >^ U% 

j!&[hJ<£ &§780nm<7> U - D 2 * j& & x ■< * * I±T 1 ^ m x 

1 0 0 n m (^fit*i) <DftRff$*# y h left* «fc 9 Izj&M L, ^rOg^ 
#f6ja*¥S;frf«n-& 6 «fc ? KiEgL, 3 OMm/HlgOt'^f Tf-f ^ 
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U ff4t5*ttKo^TRWt*. E«»«fc©ff fc« 6 8 0 
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0»J x E] 8 tt; -f~ «t 5 I- x (A) T r «:T^-yV'7 r ^ 

\z&<-tz>. (C) 7^/V7 r *<fc'</V'*$i£2DS!fc:i-'5. (D 
) 7=t/V7 r *{fcNMw'</u:*gEflaii:-r i-flaW-f 5, (E) T*/\sZ?t* 

5i pmt@6$t, 15^^^ 2 8 mm<E>#:flt 6 m/ s ) 
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A<i^t-/<^ K*ift«9igLm\ m^mmomt. ( 

yK ^« Tf (=3 4 n s) (asura/Tw) T $> o T , 1 2 

kt&ntzftiz^ *nm<Dmm(omi&<D2ft<D7 : j <a> (ai : 

Ge -NAyT-lf'^^ iA2 : Ge-N-0/<!)7-lf^^ 
) iCflOx., * * a^^G e -N£fcl*G e -N-O^ V T-J§£|& 

\>*it&xmA*>Y4 (B) t, n**>mm*>m&, (a) <z> Ge -N 

SfcliGe-N-O^yr-l^^DIC, S i3N4#®Jg^r^Lfc 

-ffl - * fltrsa - tram © ^ 5, * - 1 ^ _ ^ ^ ^ _ ^ y 9 _ 

%RH<0^t£«ffi^^^|c 2 0 OBSffl&tf 4 0 OWlLfctT, » 
i«Ki5i*lrff4ofc. 4 0 0*m-ct&< Attain 
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2 o o &fs\u&\zt>-r fr\zntfti&&& t>thfc®&*o. 2 

0 0 #ra-Cfr-r*»fc*4#*L#«S £Jxfci§'££rA. 2 0 0 8* R8 £ T* l£ 
£ fc #ix<£> H K/c*§£- £ x i L tz 0 

u±<Dte&& (^2) :kj:9, *m 5S sis o ** fife -en eg *** 

SI$rtTo fc^m«r^-t- 0 (*1) twtett 5f2»J§tf>Rat/gffi!HC*:tt'< y 
7-i«rffl^fci3B«)M©f^^ (D) ts 1E»JI 0>pfflllte/< y 
T-J§ SrfflVN/cia 3 COtfU&O-r * * (E) £ ±U(Dft&-?1fcm. u , 
#J#HbMS£-?£fro/io -^la&JI OfcajfcttJiiax -Y * 9 (A) , 

(B) tf^C-C*>6. 
*f 4 (D 1 ) . x-T * * (D2) 14, g«<D_tU: Z n S - S i O 

2<fcf£/§ (8 6nm) , Ge-Sb-Te!BSiI (20nm) , Ge-N 
JtliGe-N-0/<!)7-| (5nm) , ZnS-S iOi^SI (1 
8nra) , Al-CrSJti (150nm) £ 8(J§ L ® tfc/fc t L , X 
^ * * (El) . x «f * * (E2) 14. SffiO±lC Z n S - S i 0 2(£SI 
jf (8 6nm) » G e - N £ ft 14 G e - N - O '< V T — M (5nm) . 
Ge-Sb-Te!eSS (20nm) , G e - NifcttG e -N-0/< 
U7- m (5nm) . ZnS-SiO i^WtM ( 1 2 n m) , A 1 — C r 
Rttm (15 0nm) & «JI U 1t M fltfifc t U fc. 

- - -C, fd&SORttJgffiJjKJ&Jifc-f SG e-N*fc»4Ge-N-OS 

jfrtt&Tlf, Ar^A80%C*tLtN l #^20% > •£ fc!4 A r # * 8 

o%nWLtN i 9. 5%, o,#*o. 5 yo^fy^-c^A t£ 
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e -Nm<V*i$imi$.KG e 65N35. G e -N-OI WliG e 60N30 

* a~e zmmme m/ s -ciais*-*, 

ta&Sr'fTo-C. 3T«**«*U 3 T«»«>i**Jt (ft**) 

100H, 2 0 0HO2*#iLfc, 

(S3) 

(*3) <K ®«3 5 d BW±©+5»»^W*Jt##e,*i.fc 
1". ifcOttSOdB^ Att2 6dB«lo^i^q|^ fc > li:> 

Xtti*W2 8dBfilTfcttTLfcri^t. ^J:^ Ge-N 
*fcttG e-N-O^yj-llrMtSifctfiaitttiiHit*: 

iDflL^Sf^lcS^. 19 9(1. 
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